WO 99/05315 



4 



PCT/GB98/02214 



16 



25 



30 



35 



CLAIMS 

1^ comprrsing- 
the steps of: 

(i) reacting a target polynucleotjjie^^with a 
. polymerase enzyme immobiJUis^d on a solid 
support, and the di£f€tfrent nucleotides, under 
conditions sufficient for the polymerase 
reaction; 

detec£itig an effect consequent on the 
orporation of a specific nucleotide 
omp l^mentary~T^ 
^fesr ethod acc or ding to claimy^ ^wherein the effect in 
"step Jiiju is detected by measu 







utetR^F ^uui d i ng" to c -3reti m 1 <** l ul aia i 



wherexrr 



steps (i) and (ii) are conducted with each of the 
nucleotides in turn, until incorporation is detecte 
then^epeated . 
4 

(i) 
5 



differei 



and 



method according to claim 1 or olaim 2 ^wherein step 



conducted with all the nucleotidea/present, 



^method according to a^'^e^ceding^lc ba^m, wherein the 
nucleotides comprise a 3 1 blocking >group which is removed 
after the polymerase reaction. 

6. method according to cl^im 5, wherein the blocking 
group can be selectively removed by pulsed monochromatic 

li9h %<. 

7. method according to claim 5 -or cla - im -6, wherein the 
nucleotides comprise a further blocking group at the 
terminal phosphate group of the triphosphate chain, and the 
further blocking group is removed prior to the removal of 

ftng group. 

according to claim 7, wherein the further 
can be selectively removed by pulsed 
morx^chromatic light under conditions different from those 



the 3» bloc 

-tic 

8. 

blocking group 



Sthod 



*^ed-^fee---r^move~t3re— 3 



-b lockin g gro up s 



9. iff method according to claim 8, wherein the further 



blocking group is removed by pulsing the monochromatic 
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light for a duration different from that required to remove 
the 3J blocking group, ^ 

10, '^method according to A ^6^- ^ - eci=idiiiy claim , wherein 
step (i) further comprises introducing a competitive 

5 inhibitor of the polymeras^ enzyme. 

11. Jfc^method according to *aay preceding ola ±ro, wherein the 
target polynucleotide of step (i) is bound to the 
polymerase enzyme by a p 2 dimer complex. 

12- 3^ ethod according to any prec edi ng clai m, wherein the 
10 polymerase is E. coli DNA po^^merase III or T7 polymerase. 

13. Jjf method according to,<*Hiy of -^luiiuu 1 to l-i, wherein 
the polymerase is Taq polym^ra^e^ j 

14. JfT method according to, a^rof Claims 1 Lu 11, wherein 
the Mlyinerase is reverse transcriptase. 

15 15. ~>"*method according to A any preceding claim , wherein 
step (ii) comprises detection of a change in resonance 

sign^ over time. C/ Q . V\ / ^ . ^ 

16. 4c method according to iMay-f ^ c ediu g clai m, wherein the 
radiation is electromagnetic. 
20 17. method according to claim 16, wherein the 

electromagnetic radiation is ,in the infra-red spectrum. 

18. '5%^ method according to, - a*iy precedin g clai m, wherein 
step (ii) comprises using surface plasmon resonance. 

19. 25^method according to claim 16, wherein the 
25 electromagnetic radiation is in the radio-frequency 

spectrum. 

-metlTod accor di ng _trL_= c 1 r\ i m ■ , wh <^s xn- th e- 




gation of a - nucleotide is dpt c ct o d n s in g-JHMR.* — 

21. J^method according to ajay-p rcceding cl a im , wherein the 

A * 
3 0 polynucleotide is DNA. , 

22 . A sensor chip comprising a polymerase enzyme 
immobilised thereon. S / ) 

23. A nucleotide compr;^n^^ group at the 3' 
position and at the /eri^al /phosphate group of the 

35 triphosphate chain, wheE^n tt*fe two blocking groups are 
removable by monochroma/i<±-3Tight of different wavelengths. 
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24. JJfC nucleotide according /to claim 23, wherein the 

^ / 

blocking groups are derived from a compound of the formula 



^-[p-CO-JX 



10 



1^ 



15 



20 



wherein R 1 is a photolabilfc group and X is a leaving group. 

25. nucleotide according to claim 23 -©a? — claim — 2-4, 
wherein the blocking gtfoup at the 3 1 position is an o- 
nitr^enzy loxycarbonyl /group 

26. M nucleotide ac 



wherein the blocking 

0- nitrobenzyl group 

27. JPC nucleotide 
wherein the bloq 
dime^ioxy-2-nitrol 

28. A <$C nucledti* 
wherein the islodking 

1- (2-nitrop; 

29 . An apparatus 



rding to jany— of claims 23 to 25 , 

/ 

jroup at the terminal phosphate is^an 



ording to, any — of — claims — 2^3 — to — £6, 
t the 3 1 position xs a (4^5- 
lzyl-JTfcxy car bony 1 group. ' 
:cor?ding to xr ltf tms — 2-3 — to 2 -7. 

oup at the terminal phosphate is a 
yl group. 

for sequencing a polynucleotide, 



comprising ail optical sensor chip, a light source, an 
imaging device and a photodetector , wherein the sensor chip 
is as defined in claim 22. 




